. Based on the International Classification of Functioning, Disability and Health (ICF) 3 , an SCI affects the body structure, functions, and activities of daily living including driving -all which are critical for functioning and participation in daily life. Persons with an SCI may have impaired fitness to drive capabilities. Fitness to drive refers to "having the necessary mental and physical abilities and resources required for driving a motor vehicle safely and without unduly hindering the progress of other traffic" 4:151 
Driving as an instrumental activity of daily living
For persons with SCI, independence in mobility is essential as public transportation is not readily accessible, available or affordable. On the other hand, public transport systems established specifically for persons with mobility impairment are often inadequate, expensive, or inconvenient. For instance in South Africa the Dial-a-ride system is in place for people with mobility impairment, however it requires booking in advance and is therefore not flexible, convenient, and may not cater for emergency trips. Moreover, the service is only available in certain parts of the country (e.g. Durban, Cape Town and Johannesburg) and not in others.
The ability to drive one's own vehicle is associated with satisfaction, independence, engagement in daily activities 5 , autonomy 6 , role fulfilment 7 , ability to pursue leisure activities 8 , and being employed 9 . In their study, Kiyono et al, 9 discovered that 84% of their participants with traumatic complete tetraplegia who had jobs were able to drive independently, and that 70% of those who were able to drive independently had a job. On the other hand, only a minority of the study participants who could not drive were employed. The same study revealed that the participants who could not drive also did not participate in sporting activities; while half of those who could drive independently participated in some sporting activities 9 . They concluded that the ability to drive can enable engagement in social activities which may in turn enhance quality of life 9 . Dias de Faria 10 conducted a study in Brazil and noted that the quest for independence and autonomy, the desire to engage in out of home activities, to work, to study as well as to access recreational places of choice, were the reasons for desiring to own an adapted car. Consistent with the older driver cessation literature 11, 12 , persons with SCI who do not drive, or who give up driving post injury may also experience a decrease in "out of home" activities, loneliness, isolation, and depression.
Driving with spinal cord injury
Following SCI, individuals experience challenges including fatigue, increased workload, and prolonged reaction time 13 . Due to the nature of impairments resultant from a SCI (e.g. impaired hand function, lower extremity paralysis), fitness to drive may be affected at the operational (e.g. lane keeping 14 ) and tactical levels (e.g. overtaking 13 ). Peters 13 explored the workload experiences of drivers with SCI. He compared driving performance and workload of 26 tetraplegic The lived experience of drivers with a spinal cord injury: A qualitative inquiry drivers to a control group of 26 able-bodied drivers, using a driving simulator 13 . Tetraplegic drivers used two types of hand controls while the control group used conventional controls. The study revealed that drivers with tetraplegia experienced a considerably greater time pressure and used more effort compared to able bodied drivers. They also became more exhausted from braking and accelerating 14 . For quadriplegic drivers, limited hand function may further contribute to prolonged reaction time. Peters discovered that drivers with tetraplegia were able to drive as well as able bodied drivers, however with a prolonged reaction time of 10% 14 . Prasad, Hunter, and Hanley 15 explored the driving experiences of disabled drivers using participants with a variety of diagnoses, including those with tetraplegia and paraplegia. Their study showed that about 80% of those who could drive had a 6.5% accident rate, which was considered to be the same as that of the general population 15 . However, they found that hand controls were initially difficult to master and those using the hand controls had the highest accident rate at initial stages 15 . This indicates that drivers using hand controls including drivers with SCI may initially experience difficulties with mastering new controls at the early stages of driving, or getting back to driving. By adequately compensating for the individual's impairments, fitness to drive abilities may be enhanced.
In our study, we used the Ecology of Human Performance (EHP) model, which offers a way of understanding how performance is tied to the context 16, 17 . Ecology, in this model, is the interaction occurring between the person and his or her environment. The EHP model acknowledges that this interdependence between the person and the environment positively or negatively influences behaviour and occupational performance. The model also illustrates a relationship between the constructs of person, context, tasks, performance, and therapeutic intervention 16, 17 . Under the guiding principles of the Ecology of Human Performance (EHP) model 17 the conceptual framework for this study, we studied the domains of the person (e.g. motor, sensory), the vehicle (e.g. hand controls), and the environment factors (e.g. driving in traffic). Recommendations in each of these domains may be incorporated as part of a driver rehabilitation programme to improve the fitness to drive abilities of this population.
Driver rehabilitation services in South Africa
An estimated 650 South Africans sustain spinal cord injuries every year 18 . However, driver rehabilitation is not ordinarily included in South African rehabilitation programmes. In developed countries, for example in the United States of America (USA), occupational therapists who are certified driver rehabilitation specialists (OT-CDRS) evaluate and intervene to improve fitness to drive among a variety of populations. Although experts, a driving rehabilitation researcher from Canada and a driver rehabilitation specialist from the USA, conducted workshops on driving assessments and interventions (2011, 2012 ) and on-going research mentoring at Stellenbosch University, no formal training exists for occupational therapists to become CDRS in South Africa. Additionally, in 2011 two centres for clinical driver rehabilitation were launched in Gauteng where occupational therapists and driving school instructors assess and train drivers with disabilities.
Road safety in South Africa
The South African motor vehicle injury mortality rate is 39.7 per 100 000 citizens 19 -the worst in the world 20 . About 40 people are involved in fatal road traffic crashes per day, with an additional 20 being left permanently disabled 20 . Exposure to a high risk context can potentially impact the individual's own safety perceptions when driving, and the overall experience of driving.
Rationale and significance of the study
The impetus of this study derives from four fronts. First, an SCI is a life changing and disabling condition that impacts people differently, yielding unique sets of circumstances and needs for continued mobility and driving. Second, the driving experiences of persons with SCI are not well understood. Understanding these experiences can inform rehabilitation professionals on return to driving post-SCI. Third, poor road safety conditions in South Africa, coupled with limited driver rehabilitation services in the country create challenging conditions for individuals with a SCI who want to (return to) drive. Finally, driver rehabilitation is an emerging need in South Africa. Taken together, these issues indicate a need to understand individual perspectives of driving with SCI in South Africa to better inform clinical practice.
In South Africa, there are no published research studies to support driving and SCI. Research conducted in developed countries shows some effort to explore the topic of driving with SCI. However, articles that specifically included the experiences of driving with a SCI were quantitative in nature 14, 15 . This study examined the question: What are the lived experiences of drivers with SCI within the City of Cape Town Metropolitan area in South Africa.
METHODOLOGY Ethical considerations
The Health Research Ethics Committee at Stellenbosch University approved this study. Each participant provided written informed consent before enrolling into the study.
Research Design
This study used a qualitative phenomenological design, inspired by Edmund Husserl 1931 21 . This approach seeks to know and comprehend the lived experiences of persons and their intentions within their contexts 21 . Crabtree and Miller 21 stated that phenomenology is concerned with understanding the meaning of having certain experiences. Because the research was situated with the phenomenological tradition it focussed on personal accounts of the drivers with SCI, uncovering their individual realities and lived experiences.
Population and sampling procedures
A purposive maximum variation sampling strategy with snowballing as a recruitment strategy was used. The study included 14 persons with SCI.
Procedures
The study population was accessed through a SCI organisation and a mobility devices company in the Western Cape. Those participants who responded positively to the invitation were recruited for study participation. Subsequent participants were recruited through use of the 'snowballing' technique which involved asking initial participants to recommend other potential participants. Interview arrangements were made telephonically or via e-mail, and intake occurred via a demographic profile form.
Selection criteria
Participants were recruited if they met the following criteria. They had to: ✥ be 18 years or older, as the legal driving age of an automobile in the RSA is 18 years; ✥ have a medical diagnosis of SCI (any level), regardless of the cause; ✥ currently be driving a vehicle, or have attempted driving after the SCI; and ✥ be a resident in the City of Cape Town Metropolitan area. Table I : Demographic characteristics of the study participants and for after the injury from one to forty. Thirteen (of fourteen) participants were employed and one was a student. Of those employed, 10 (76.9%) were full time employed, two (15.4%) were self-employed, while the remaining participant (7.7%) was part-time employed.
Research setting
The research was conducted in the City of Cape Town Metropolitan area. The study participants and the researcher mutually agreed on a venue (e.g. work place) to conduct the interviews.
Data collection
Data collection occurred through face-to-face, semi-structured interviews, providing open-ended questions, probes and prompts 21 . Data collection was stopped when data saturation was reached for those participants who were still driving. As only one participant who ceased driving participated, data saturation could not be reached for those who attempted and ceased driving post SCI. Interviews were audio taped and transcribed verbatim. The interviews were conducted in English. The least educated participant had a Grade 11 level of education, and all the participants were able to respond relevantly to questions posed without seeking additional explanation. Observations were also captured as part of field notes. Confidentiality was maintained by assigning pseudonyms to all participants. Hard copies of participant information was stored in a locked filing cabinet, while electronic files were stored in a password protected computer and server network. Participant information was only available to the first author, who conducted all interviews.
Data analysis
The analysis was an inductive and iterative process 21 . The Weft QDA electronic package Version 1.0.1, developed by Alex Fenton in 2006 22 , was used for data analysis. Data analysis commenced with identification of meaningful units as codes. These were then sorted and organised to form categories 18 . The EHP model was then used to further conceptualise the findings according to person, vehicle, or environment factors. According to common themes that emerged, the data were reported via a narrative description.
Trustworthiness
Three techniques were employed to address credibility. First, data source triangulation 23 entailed scrutinising different sources for convergence of information. The perspectives of 14 participants with different demographic characteristics (age, gender, duration of driving before and after sustaining SCI, and level of injury) were obtained. Although most data were obtained from those who were still driving, the views of one individual who had temporarily quit driving were also obtained. Observations and field notes were also made. Second, peer debriefing was used. The first author shared analysed data with the second and third authors who provided feedback on themes that arose, and a consensus on the emergent themes was reached. Third, member checking was done. During this process provisional analysis and interpretations were taken back to the participants for their comments and validation. Member checks were conducted for eight (of fourteen) participants via Skype or telephone conversations. The remaining six participants were not reachable for member checking.
Techniques adding to trustworthiness were transferability, confirmability, and repeatability 24 . For transferability, a clear description of the study sample and the selection criteria were articulated. Details pertaining to the demographic characteristics of the participants to allow for reader comparison were provided. The South African context with respect to driving was also described.
By describing the study procedures and keeping the participant records for independent auditing confirmability was assured. The recorded and saved interviews were stored on a password coded universal serial bus (USB), both in audio and transcript format. The stages of the coding process illustrating the development of findings were also saved. Consistency was obtained through repeatability of procedures; i.e., using an interview guide with similar leading questions. Employing the above strategies culminated in trustworthiness. Psychological adjustments included adjusting to changed identity, accepting disability, and experiencing fear and apprehension while on the road. Some of this was captured as follows:
RESULTS

Six themes, summarised in
Because, when I had the injury, I had to take some time to accept that this injury is also creating [in] me or causing me to be mobility impaired. (Brian)
Theme 2: Safety perceptions and influencing factors
This theme included the personal and environmental factors surrounding safety perceptions of drivers with SCI. The participants were aware of their physical limitations. Limitations mentioned included limited hand function, prolonged reaction time, impaired trunk stability, ageing as a driver with SCI, and health related factors (e.g. effect of medication on driving). The participants developed safe driving habits and self-regulatory behaviours post-SCI, to mitigate the functional limitations. Most participants expressed that they had adapted to environmental features to regulate their driving. Environmental features mentioned ranged from unfavourable weather conditions, temporal aspects (e.g. time of day), to other unfavourable road conditions, including gravel and winding roads, for example:
I would start off by explaining that it is not the same as what it was before the spinal cord injury. And then also explain that I have to use less limbs but more concentration. (Brian)
I try and avoid [driving] at night, in general. But at night in the rain is my worst nightmare, and that I'll only do if I have to. I really prefer not to travel a lot at night. (Roxanne)
The participants also commented on the poor road safety conditions due to disregard of road traffic regulations by other drivers and inadequate enforcement of existing laws:
Yeah, man there is a lot of bad driving out there… (James)
Participants also highlighted poor monitoring of driving requirements by relevant officials:
… I drove without the licence for many years… (Jiggs)
The high crime rates in South Africa significantly influenced safety perceptions and driving habits for participants, as they felt they were more vulnerable and could be considered easy targets by criminals, compared to uninjured drivers. Hence, some participants avoided driving in townships associated with high crime rates.
I don't want to drive [in] the township ... because I always feel a bit vulnerable, like, I could be a victim and I can't even fight back… (James)
Theme 3: The positive role of driving
All participants testified that driving brought positive changes to their lives. Before they could drive post-SCI, the participants described their situations with words like 'isolated', 'stuck', and 'stranded'. Participants remarked that public transport was not wheelchair accessible and that public transportation systems in place to cater for physically disabled individuals were inadequate, expensive, and inconvenient.
… it [driving] was so significant to me because I was stranded at first. After the injury I was always at home … I couldn't go to school. I applied for Dial-a-Ride; they took forever to process the application... (James)
Benefits of driving mentioned by participants included increased occupational possibilities; enhanced participation in sporting and recreational activities; enhanced role performance; improved confidence, self-esteem, and power; eliminating isolation; and improved independence, autonomy, and freedom. Participants highlighted:
I would say, giving me my independence back ... and not having to depend on others. (Shaddly)
The ability to drive has given me… an inch over the rest of my family … Where I would have … been seen as someone who needs assistance, I can assist now with my ability to drive. (Brian)
As a result of the positive changes brought by driving, most participants inspired others by engaging in motivational speaking, conducting demonstrations at rehabilitation centres, availing their vehicles for use by others with SCI, or practically teaching others to drive.
Theme 4: Contextual features and support
This theme refers to those factors within the participants' context that were perceived to support the resumption of driving post-SCI. 
Theme 6: Lack of provision of driver rehabilitation services
The involvement of rehabilitation professionals in providing information, conducting driver evaluations and driver training were experienced by participants as lacking during return to driving post-SCI. 
… sometimes also you go to the people that [do] the adaptions, they don't know … how to test your strengths … So, eventually by the therapist getting that information, they can make an informed decision … (Michael)
DISCUSSION
Demographics of participants
The demographic characteristics of participants in this study correlated to the typical demographic trends reported in driving and SCI literature; considering that SCI is a disability that is relatively common among young males 25 , as the current study population was relatively young with an average age of 42 years. The male to female ratio of the study participants was 3.7:1, which is similar to the reported global ratio of 3.8:1 25 . Road traffic crashes were the leading cause of SCI among the participants, and road traffic incidents are rated the second largest cause of SCI in South Africa 26 .
Adjusting to physical limitations
The participants reported that they had to make personal and vehicular adjustments to resume driving post-SCI. Similar to a study in Japan 9 the majority of the participants reported having experienced initial difficulties mastering the hand controls, but these challenges dwindled with experience. Occupational therapists -even without particular training in driving assessment and rehabilitation -are positioned to be able to assist with the impact of body system limitation on occupational performance. Specific training in the driver rehabilitation area may improve targeted service delivery to enhance aspects of fitness to drive for clients with SCI.
Participants generally felt confident with driving at the time of conducting the interviews. However, persistent feelings of fear were noted among participants whose SCI was due to road traffic accidents. This may indicate a need for psychological intervention to better prepare such drivers for return to driving.
The participants' struggle with adjusting to a new identity post-SCI may be attributed to the loss of pre-injury roles 27 . Considering the positive role of driving in promoting independence and role fulfilment, driving rehabilitation may facilitate construction of a positive self-identity following an SCI.
Safety perceptions and influencing factors
The participants demonstrated an awareness of challenges related to their physical disability when driving. They identified negative impacts of ageing on a driver post-SCI and suggested a need for continued follow-up for appropriate recommendations (e.g. lighter wheelchairs for ageing drivers with SCI). Such recommendations may minimise premature driving cessation.
Participants who experienced fatigue from frequent braking and acceleration 28 may benefit from alternative hand controls. For instance, the use of adaptive cruise control, instead of separate hand controls, may enhance adequate braking or accelerating 28 . Other physical limitations mentioned by the study participants, include prolonged reaction time 14 and impaired trunk stability 29 . Understanding the various physical limitations experienced by drivers with SCI coupled with knowledge of vehicle modifications may inform better driving rehabilitation recommendations.
Participants' driving behaviours and driving habits
Being aware of their physical limitations enabled the study participants to adopt safe driving habits and employ self-regulatory strategies. Strategies and habits included avoiding driving in crime-ridden areas, leaving longer following distances, driving more cautiously, familiarising themselves with unfamiliar routes, as well as avoiding driving at night, during peak hour periods, and/or in bad weather conditions. Such strategies are also evident in older driver studies 30 .
Poor road safety environment
Apart from functional limitations due to SCI, the majority of the participants in this study raised concerns about the poor road environment in South Africa, which further compromised their safety. These factors included human factors (e.g. negligence) 31 and poor enforcement of existing laws 32 (e.g. lack of screening of medically at-risk drivers, inadequate licencing and monitoring). This finding indicated that intervention programmes to improve fitness to drive must be supported by strategies targeting the poor road conditions in the South African society, such as improved monitoring of drivers to ensure they have appropriate licenses, and enhanced enforcement of existing laws. Thus, a collaborative effort between the health sector, traffic department, and local authorities could potentially contribute to improved road safety conditions.
The positive role of driving with spinal cord injury
The participants indicated that before resuming driving they were isolated and restricted to their home environments, similar to findings from older driver studies 11 . Interestingly, the lack of accessible public transportation motivated the participants to return to driving. Nevertheless, given the benefits of driving, its role for those with a SCI, such as improved independence, enhanced occupational possibilities, ability to engage in leisure and recreational activities, and improved self-esteem and self-confidence, has been expressed by several participants in this study.
Contextual features and support
The participants in this study received emotional, informational, and instrumental support from organisations directly involved with persons with disabilities and social environment (family, friends, and other drivers with SCI) when returning to driving post-SCI. Furthermore, the extent to which the participants in this study expressed a desire to assist other persons with SCI to drive was unexpected. This finding indicates that other drivers with SCI are a potential support system whom rehabilitation professionals can involve during driver rehabilitation. Likewise, better support, e.g., financial support for obtaining adapted vehicles used for driver training, can be a significant starting point when promoting driving post-SCI.
Environmental barriers
The study participants mentioned barriers to driving post-SCI in South Africa. As a result, the following needs were expressed by the participants: a need for financial assistance from the government towards obtaining and modifying vehicles as practiced in Sweden 33 ; a need for improved monitoring of reserved parking spaces for drivers with disabilities (e.g. through introducing stiff penalties for violating disabled parking facilities); a need to provide standard guidelines for traffic officials when assessing people with physical disabilities including SCI; and a need for review of the current procedures of purchasing an adapted vehicle. These suggestions hold promising approaches for enhancing services for people with SCI, and create plausible practice, policy and research opportunities.
Inconsistent provision of driver rehabilitation services
The participants highlighted a lack of rehabilitation professionals' involvement in providing information, driver evaluation, driver training, and recommendation of hand controls -findings which are consistent with the SCI literature 33, 34 . Participants confirmed that there is a need for rehabilitation professionals to evaluate individuals and make appropriate recommendations that may adequately compensate for individuals' limitations. Thus, occupational therapy practitioners are encouraged to consider implementing driver rehabilitation strategies into the management of SCI.
Study limitations
Only eight (of 14) participants were reachable for member checking. Only one participant who had stopped driving participated in the study, limited in-depth data on nuances of driving cessation following a SCI was therefore obtained. The first author was not fluently conversant in two of the indigenous languages of the natives of Cape Town (Afrikaans and Xhosa). Using only the English language during interviews may have affected the participants' ability to express their views.
Recommendations for practice, policy and research
Overall, occupational therapists in South Africa do not have adequate training in the field of driver rehabilitation. Given the significance of the ability to drive, as highlighted by participants in this study, driving specific education is recommended to support occupational therapy practices. Educational bodies providing entry level programmes or continuing professional development may consider including training in driver rehabilitation. Likewise, occupational therapists may also consider pursuing an active partnership with vehicle modification companies. As such, the occupational therapists may prescribe, monitor and evaluate the installed vehicle modifications of individuals with a SCI.
Adequate psychological support and research to investigate the presence of symptoms of post-traumatic stress disorder is indicated for drivers whose SCI was due to a road traffic crash. Therefore, a plausible opportunity exists for occupational therapists to screen for such individuals and make appropriate referrals for psychotherapeutic intervention during rehabilitation.
Trained occupational therapists may also assume an educational role for traffic department officials and driving school instructors, pertaining to the driving needs of individuals with physical disabilities. This study suggests a critical need for developing and implementing standard guidelines for driving assessors evaluating persons with SCI.
Occupational therapists are encouraged to assume advocacy and mediation roles on a broader societal level in order to minimise the various environmental barriers (e.g., challenges with procedures of purchasing an adapted vehicle) for return to driving post-SCI. Moreover, the findings indicate a need for improved monitoring and enforcement of existing laws. For example, regulation and enforcement are necessary to ensure that all drivers on the road hold valid and appropriate licences, including those with physical disabilities.
To further understand the perceptions of participants who underwent driving cessation post-SCI, a follow-up qualitative research study is recommended. Focused studies can explore each of the emergent themes to further clarify the concerns of the participants. Repetition of this study, for example in a different province, can contribute to an enhanced understanding of the factors promoting and/or hindering driving post-SCI in South Africa. Likewise, to explore the educational needs of occupational therapists, a survey may be conducted to investigate their current practices and approaches towards driver rehabilitation.
CONCLUSION
This study is novel in that it is the first in South Africa to explore the lived experiences of drivers with a SCI. It presents a fundamental step towards laying a foundation for investigating medically at-risk drivers. It also provides an in-depth account of the driving experiences of drivers with SCI from an occupational therapy perspective and contributes to understanding the EHP model in a driving related study. Through the expressions of the participants, the role for occupational therapists in driving rehabilitation post-SCI is critical, yet lacking. Finally, the study elucidated the needs, barriers, and opportunities for driving with a SCI, which contributes first-time knowledge to the South African occupational therapy literature.
